17X7/Pl/C02/CPBS/DT/PiJS ExpreBB Mail Jbab i No. ET-7X2715193UB 

THB TNVENTION QTATMrm 15 . 

1- A fabrication eyatetn compriaing ; j 
a process chamber; 

a iieating and cooling chamber including: ' 
5 a heating mechanism adaphftd t-.o heat a ' 

substrate positioned pxyximate che heating mechaniam; ; 

a coolablc member spciced Txcjin the 
hRsMng mechanism and adapted to cool a substrate posiLluixed 
proximate the cooiahlR member, the coolabie member being 
10 coolabie Ijy a cooling mechanism; and 

ci transfer mechanism aclapted to t.rrariRfer 
a substrate between a position proximate the heatincf 
mechanism and a position proximate the coolabie meti\bei; eiad 

a RiibBt.rate handler adapted to transfer a 
15 subtftrcite between the process^ r.bamhe'r and the heating and 
cooling chaitibex . 

2 , The system of claim 1 wherein tht± p^ocesB 
chambftT- is adapted to deposit a copper film, 

20 

3- The syscem of claim 2 whe-re=iin l-.be heating and 
cooling chaTObex- is adaptt-d to perform a copper anneal 
proceco. 

2b 4- The system of claim 1 wherein the heating and 

coolinq chamber is adapted to perfn-rm « copper anneal 
process. 

5. The cyctom of claim 1 wherein the heatlxiy 
3 0 mechanism nomprises a heated subctrato support. 

I 

6- Th« system of claim b wherein the heatwd 
siibstrate^ support is adapted to support a uub^trate and to 
hfkRt. the supported substrate to o predeteirmined temperature. 

21 
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i 

7- The system of ela.im 1 whearein the heating 

mechaniein and the coolabl© member are separated by about 1 

to ^ i"nnhj?s. 

i 

8. The system of claim 1 wherein che coolatole 
member compriaes a cooling plate, 

9. The eyatem of claim 8 wherein the cooling 
place comprises a cooling plate Belected trom the group 
coixslsT:iiig of a water cooled cooling plare and a refrigerant 
cooled cooling plate, 

10. The system of claim 8 wherein the cooling 
platp. r.omp-ri R«R r pMiT-aMt-.y nt holes ad^pl-firt to « M ow a gas 
CO flow through the cooling plate so as to cool the gas. 

11- The system of claim 0 wherein the cooling 
plate may, be cooled to between about 5 and 25 ^'C. 

12. The system of claim 1 wherein the transfer 
mechanism r.ompri Rftfi a plurality of wnfRT lift, pins. 

13 . The system of claim 1 wherein the transfer 
mechanism is adapted to transfer a substrate positioned 
proximate the heating mechanism to a position of lees than 
about O.OV. inches from the coolable metriber. 

14. The system of claim i further comprising a 
dry gas source coupled to the heating and cooling chamber 
and adapt.ed to supply a dry gas thereto - 
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15. Tine system of claim 14 whei*ein the dry HcLti 
comprises a dry gan celcctcd from the group consisting of ; 
apprn-xiTnsl-.p.ly 100% smd appro3cimately 96% or greater Nj 
wich 4% or less H,, both having 1 ftss than ahnnt S parts per ' 
5 million u£ 0^. ' 

16- The ayotcm of claim 14 wherein the coolable . 
member comprises a plurality of holec adapted to allow a gas 
to tlow through thf» nonl?5'hlF=i member so as to cool the gas 
10 and wherein the ciry qas source is coupled co the coolSLble 

member and is adapted to iijupply cl dxy ydu that Hows throuqh 
the plurality of holco of the coolable member. 

17. Thft RyRtpm nf claim 14 further comprising a 
15 manifold having a plurality of holes adapted to allow a gas 
to flow thxoutjh Lhti iiiciiiirold iso feis to diffuse the qas and 
wherein the dry gaa source is coupled to the manifold and is 
adapted to supply a dry gas that flows through the manifold, 

20 lb. iTie system of claim 1 further comprising a 

puuip uoupled La the heatlnq and coolinq chamber and adapted 
to ev^acuate the heating and cooling chamber to a 
predetermined preesxire. 

25 ly- llie system ol: claim 18 having a contrnllR-r 

couplwd Lhei-eUO/ the controller beinq progranmed to cause 
the pump to e-vacuate the heating and truoliiiy uhduiber" to a 
predetermined procoure during cooling of a a\ibstrate with 
the coolable member. 

JO 

.20- The ayaLem of claim 19 wherein the 
predetermined pressure is between about 2 0 and 20 0 Tori • 

23 
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21. The aystem of claim 1 wherein the transfer 
TuechanieTn ie adapted to trciTiafcr a oubotratc between a * 
po5si1-.inn pT"OxiTnate the heatinrj mechanism and a position 
proximate the coolable member by emp laying fiingi R-sxi 

5 linear motion. ' 

22. A fabrication system comprising? 

a procees chamber adapted to perform a 
depossit- j on prnnp.RR nn .a Riibnt-.T-al-.R ; 
10 a heating and cooling chamber adapted to 

perform a. copper euuieal pxufjetsu uxi aubhiLietUe px-ouesssed 
within the procoa a ..chamber , the heating and cooling chamber 
including: 

a .hftahing m«r.hfsnism adapted tin b#*at a 
IS subsnrate poslrloned proximate the heating mechanism; 

a coolable uititiLber i^paced Irum the 
heating mechanism and adapted to cool a substrate positioned 
pro3cimatQ the coolable member, the coolable member being 
cpolable by a moling m«r:haTiiKm; and 
20 a transfer mechanism adapted to transter 

a HubaUraLe beLweeii a position proximate the hearinq 
mechanism and a positioxx proximate the coolable \neaibex,; euid 

a ciibctratc handler adapted to transfer a 
RiabRtrat-.R between the process chamber and the heating and . 
. cooling chamber • 

23 . The system of claim 22 wherein the px-oueaa 
chamber ic adapted to deposit a copper film. 

3 0 24. A method nrsmp-ri Ring : 

(a) pjiuvldiiig a fabrication sysrem having: 
• a process chamber; 

a heating and cooling chamber including 8 
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D. heating mechanisTn adapted to heat <x 
i=n.ib.9t3rate positioned pro^cimate the heating mcchanisni; 

a ciaa'] sbl r member spaced from the 
heatinq mechanism and adapted to cool a ssuhRt.rr^tR popitione'd 
5 proximate the coolcJjle luember, the coolable tnetriber being 

coolable by a cooling mechanism; aiiJ I 

a trancfor mechanism adapted to transfer 
a .e;iib«1".T"ait e between a position proximate the heating 
mechanism and. a position proximate the r.nolablR mf^mber; and 
10 cL fa)ubs^t£'ciLe handler adapced to transfer a 

substrate between the px-ocess chaudjux. cdiul the heatinq and 
cooling ch^amber; 

(b) processing a substrate within the proccoo 

cbamber ; 

15 (u) Lx-dXis Herring che subsrrace trom the process 

chamber to the heating and cooling cheiiiibttx ; cLiid 

(d) annealing the 0-ubstratc within the heating 
sutid cooling chamber • 

20 25. The method ot claim 24 wherein step (d) 

comprises performing a coppex cLiuieal. process . 

26. The method of claim 25 further compriaing 
cooling the substratp* witbin the heating and cooling 

25 chamber. 

27. A method comprising: 

(a) paroviding a fabrication system having; 
a process chamber adapted to perform a 
3 0 deposition process on a substrate; 

a heatiiicj euid tjuulixxcj chamber including; 

a heating mechanism adapted to liectL ci 
substrate; positioned proximate the heating mechaniom; 

25 
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d coulaljltJ lueuiber spciced from the. 
heating mechanism and adapted to cool a substrate positioned 
proxitnat© the coolable me-mber, the coolablc member being 
coolcL}:>le by a ooolizvg mechanism; and 
5 a transter mecJianiem adapted to transifp.r 

a substrate- between a position proximate the heating 
mechanism and a position proacimate the coolable member; and 

a substrate handler adapted to transfer a 
substrate between the process chamber and the heating and 
10 cooling chamber; 

(b) performing a deposition process on a 
substrate within the process chamber 

(c) transferring the substrates from the process 
chaniber to the heating and cooling chamber/ and 

T.S (d) pertorming a copper annealing process on the 

subsnrare within heating and cooling chamber, 

20. The method of claim 27 wherein step (b) 
cotr5>risefi performing a copper deposition process on the 
:?n substrate 

29. The method q£ claim 27 further comprising 
cooling the substrate within the heating and cooling chamber, 

25 30. A method of heating and cooling a substrate 

comprising: 

(a) providing a fabrication system having: 
a pr-ocess chamber; 

a heating and cooling chamber including: 
30 a hsating mechanism adapted to heat a 

substrate- positioned p-ro^imatft th«=* hRStTng mf=»chanism; 

a coolable member spaced from the 
heating mechanism and adapted to cool a substrate positioned 

26 
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proximate the cool able member* ^ tlie coolable member belrxcj 
coolable by a cooling mechanipm; and 

a transfer mechanism adapted to transfer 
a substrate between a pos.ition p-rnxi7n;^t.e the heating I 
5 lueuhfltiiiaiu and a posinion proxlmare the coolable member; and 

a substrate hcLiidlex.- cidapLed to transfer a • 
Bubetrate between the process chamber and the heating and 
eoolincj chamber; 

(b) pror.RRKing nhR substrate within the process i 

10 chamber; 

(u) Licixxtsrerrincj the substfare from the process 
chamber tlo the heating and cooling chamber; 

(d) positioning the esubctrate at a pooition 
proximate the heating mftfihani Km; 
15 (e) heating the substrate with the heating 

mechanism; 

(f ) transferring the substrate from the position 
proximate the heating mechanicm to a position proximate the 

'20 (g) cooling the substrate with the coolablft 

uieitibei. . 

31. The method of claim 30 wherein step (b) 
noTTtpT-i ses performinrj a copper deposition process, 

32. The method of claim 3 0 wherein one or more of 
steps (d) - (g) comprise perf uxuiliiy c± cuppex* axuieal process . 

33. The method of claim 3 0 wherein pocitioning 
30 the substrate prnximatR i-.bR hRating mechanism comprises 

placiiiH Liie aubaLxate on a heated substrate support. 
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34. The metHod of claim 30 wher-ein tx-ansf err ills 
the siibetr-atQ from a pocition proximate the heating • 
mechanism t:o a positinn proximate the coolable member 
comprises' transferring the siiJbstratf^. frnm a poRition I 
proxiuuiLe Llie h^aLing mechanism CO a position proximace a ' 
cooling plate. ; 

35- The method oE claim 30 wherein tranofcrring 
rhe substrate trom a position p-rn-sci m;qt.e the heating ,< 
mtschanism to a posinioh proximate the coolalDle member 
comprises tx'einsf erxlxitj Lhe si^ub&jLxciLe Jlrom a posirion 
proximate the heating mcchajiism to a position less bhan 
about 0.02 inches from the coolable rnembSsr • 

36- The" methoa of claim 3 0 wherein cooling nhe 
substrate with the cuuieible meuibex* comprises coolinq cb.e 
oubotrate with the coolable member having a temperature 
between about 5 and 3S ''C. 

J7- The method of claim 30 turther comprising 
flowing a dxy yati liiLu the heatinc? and coolinq chaniber 
during at least one of heating and cooling the subsLiaLti . 

"HB . The method of claim 30 further compriising 
f'lowing a dry gas throiagh plii-rality nf holeis within the 
coolable member durinq cooling the substrate. 

39. The method of claim 30 further con^rising 
evacuating the chamber to a predetermined preoourc during 
cooling the substrate. 

40- The method of claim 39 whexeiii tivcujucLLliig the 
chamber to a predetermined pressure during cooling the 
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aubotrate comprises evacuatiiiH Llie chamber to between abour 
2 0 and 20 0 Torr during cooling the substrate, 

41. Th(i. method of claim 3 0 wherein heating the 
5 aubyLx-ate with Che hearing mechanisin comprifiRR annealing the 
substrate . 

42 » The method of claim 3 0 wherein heating the 
substrate with the heatinrj mechanism conrprisee degaEJcing the 
10 substrate, 

43. The method of claim 3 0 whei-eiii LicuisCerrinq 
t:he substrate from the position pro^cimate the heating 
mechaniRin to the position proximate the coolabl'e member 
15 coirtprlses transferring tbR Kiih53frate by employing single- 
djLLu, linear motion. 
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